We use event study methodology to examine the effects of product liability litigation on firms in the automobile and pharmaceutical industries. Others have examined verdicts and found no effect. We find that the filing of lawsuits leads to significant losses in firm value. These losses are approximately equal to the upper bound of the direct loss in value of the firms involved; there appears to be relatively little loss in reputation from product liability events. We find that in the automobile industry, competitors lose when one firm is sued, but in the pharmaceutical industry, a lawsuit against one firm leads to an increase in value of other firms.
Introduction
The law and economics literature on product liability is enormous. Research has examined standards for liability and also optimum forms of damage payments. However, there is nowhere in the literature a comprehensive event study of product liability litigation. This paper uses event study methodology to examine the effects of this form of litigation on the value of firms and also of competitors. Studies using stock returns data are superior to tests using accounting data because they reflect the social costs of a lawsuit that are not recognized in accounting data. Explicit measurements of damage payments and legal costs are an inadequate estimate of the costs of product liability litigation because they do not take into account other potentially important costs such as reputation costs and future damage payments. While there are event studies of interfirm litigation (e.g., Hertzel and Smith, 1993) , and studies of aspects of the product litigation process (e.g., Viscusi and Hersch, 1990; Gerber and Adams, 1998) there is no comprehensive study of product liability. In this paper, we measure the costs to firms in two industries of product liability litigation. It is particularly useful to perform this measurement since the most comprehensive study in the literature (Gerber and Adams, 1998 ) looks only at verdicts and finds no significant effects. Our study looks at all litigation related events and we do find significant effects. Since such studies are relevant for policy (as discussed by Gerber and Adams and also by their commentators, Peltzman, 1998, and Rubinfeld, 1988) it is important to have the correct facts.
A second goal of this research is to examine the impact of product liability lawsuits on the value of competitors. The literature currently fails to consider the potential externalities that lawsuits have on the value of competitors. Thus, an examination of the effects on competitors will yield a more accurate estimate of the true social costs of the lawsuits. A third goal is to determine whether firms suffer reputation costs as a result of lawsuits. A finding of excessive capital market losses (i.e. negative returns greater than expected damage payments) surrounding the initial public announcement of a potential liability problem would indicate that firms suffer reputation costs. It is well known that firms suffer losses in reputation from government sanctions (e.g., Peltzman, 1981; Jarrell and Peltzman, 1985; Rubin et al., 1988) but the effect of private litigation is not fully understood. If firms do not suffer the same reputation losses from private as from government actions, (which is what we find) this might mean that consumers believe that private product liability litigation provides less information about product quality than does government action. This might be interpreted as implying that consumers and investors view such litigation as rent seeking, rather than as quality improving. This would be consistent with the views of many commentators, who view the current product liability system as being inefficient; see, for examples, Calfee and Rubin (1992) ; Huber (1988); and Priest (1987) .
The main findings are that firms do suffer significant negative returns surrounding the announcement of lawsuit event dates. Capital market losses very nearly approximate a worst case scenario for out of pocket costs in both the automobile and pharmaceutical industries. Thus, the results indicate that investors may assume a worst case outcome upon learning of a potential product problem. The negative returns are approximately equal to the expected losses associated with the problem, but do not seem to include additional reputation losses. An interesting corollary to this last result is that the capital markets seem to respond differently to private market incentives than to regulatory incentives (e.g., recalls). There seems to be a much greater reputation loss from government ordered recalls than from private lawsuits. Finally, competitors also exhibit significant effects surrounding event dates. However, the returns are negative for competitors in the automobile industry and positive for competitors in the pharmaceutical industry. Possible explanations for the difference in the industries are discussed in the paper.
Section two contains a review of the literature of important event studies in law and economics that are relevant to this research. Section three discusses the research agenda in detail. Section four discusses the methods used for performing event studies used to estimate the results. Section five discusses the data. Sections six and seven provide a discussion of the results for the automobile and drug industries respectively. Section eight summarizes the research and discusses its significance, and provides some suggestions for future research.
Relevant Literature
Two papers use event study methodology to examine the effects of product liability related events on the value of corporations, but neither paper attempts to systematically estimate the costs of product liability lawsuits. Viscusi and Hersch (1990) recognize that important events in product liability litigation may affect the value of firms, but they do not reach any general conclusions about the costs of product liability lawsuits. Garber and Adams (1998) examine only verdict dates and make no effort to focus in on the date of the initial news release announcing the litigation.
Garber and Adams provide the first comprehensive event study of lawsuit verdicts involving automobiles. They examine verdicts because they believe that verdicts are "prominent" and "contain elements of surprise" (i.e., new information). Although the data set is fairly large, they did not follow a systematic approach to finding data points, particularly for the plaintiff's verdicts. Some of the data points were found by calling plaintiff's lawyers to discover unreported verdicts. Furthermore, the bulk of the data points come from the Automotive Litigation Reporter, which had a circulation of only 150 in 1994. Garber and Adams admit that the cases published there are an "unsystematic sample of unknown completeness" and that "almost all of the articles are based on unsolicited reports from attorneys who send information to the publisher."
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The results for both the plaintiff and defendant verdicts are insignificant. In fact, all the results are signed oppositely from the expected sign (positive for defendant verdicts and negative for plaintiff verdicts). Garber and Adams state that the insignificant results indicate that lawsuits have little or no effect on automobile companies as compared to other important news events affecting the companies. In his discussion, Peltzman agrees with this position. 4 An alternative interpretation is that investors have already incorporated the expected damage costs into the stock price. If this is so, then trial verdicts do not contain the "element of surprise" claimed by
Garber and Adams and needed for an event study to be meaningful. 5 Theoretically, the second explanation seems more plausible. The authors focus their research on events that come at the end of the litigation process. According to the efficient markets hypothesis, the market has already incorporated investor expectations concerning the lawsuit into the security price at this time. Thus, verdicts are news only to the extent that they differ from what investors expected.
Consequently, positive abnormal returns for plaintiff's verdicts may simply indicate that the damage award was not as high as expected, rather than that the lawsuits have no effect on corporate incentives.
Viscusi and Hersch (1990) examine the stock market reaction to the announcement in
The Wall Street Journal of 21 events related to defective products filed between 1970 and 1985.
They also provide a brief examination of two large class action lawsuits, those involving agent orange and DES. They find that the announcement of events related to product liability lawsuits can have a significant impact on the value of firms. However, they do not attempt to make any generalizations about their results, nor do they draw any meaningful conclusions from their findings. Their neglect to provide an in-depth analysis of the results probably arises from the fact that their sample is very small and the events that they examine are very diverse.
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Another group of event studies examines the effect of product recalls on the value of firms. The first and most prominent recall event study is Jarrell and Peltzman (1985) on the effect of product recalls on the value of producers. They examine the stock market effects of product recalls on the value of firms, and on competitors, in the automobile and pharmaceutical industries.
Their sample consists of 26 drug recalls between 1974 and 1982 and 116 "major" automobile 5 In his comments, Rubinfeld (1998) makes this point as well. 6 The types of events that they examine differ considerably (p. 226-227) . Examples of the events that they choose include the following: 1) "Nader group and others file Federal suit seeking ban of Oraflex as an imminent hazard;" 2) "Ohio Attorney General sues Penn Central for $14.1 million (in) damages and correction of 'unsafe conditions;'" 3) "Rockwell International involved in Pullman suit since it designed and mounted undercarriage of subway cars;" and 4) "Shareholder sues company and executives alleging awareness of DC-10 defects leading to a crash." The sample also includes five different events dealing with the Dalkon Shield litigation. Less than half the sample consists of events that announce the filing of a claim. None of the events deal with a verdict or settlement.
recalls between 1967 and 1981. 7 Jarrell and Peltzman find that the loss in the value of a firm surrounding a product recall is substantially larger than the direct costs of the recall. (Direct costs are primarily the cost of repairing or replacing defective products.) Based on this difference, they conclude that the cost of a recall includes substantial losses of goodwill. They also find that the announcement of a product recall exerts a negative externality on the value of competitors in that competitors experience negative abnormal returns during the interval surrounding the recall.
The Jarrell and Peltzman study spurred two groups of researchers to reexamine their work. Hoffer, Pruitt, and Reilly (1988) did not examine in detail the direct costs of the recalls, they believed that the effects were much greater than any plausible value for these effects.
Examination of Product Liability Using Event Study Methodology
There are several issues regarding product liability that may be examined using event study methodology. First, no one has provided a comprehensive analysis of the effects that the lawsuits have on the value of firms. How do firms react to different types of events? Do firms experience negative returns surrounding the filing of a claim or do the losses occur when firms lose lawsuits? Garber and Adams (1998) fail to adequately answer these questions because they do not examine filing events. This is key to event studies because the market immediately forms expectations about the effect of a verdict at the time of the initial case filing or the initial verdict.
Another question deals with the effects of product liability lawsuits on the value of competing firms. Rubin and Bailey (1994) state that "other manufacturers may be ambivalent about the outcome of a suit." They note that "while a loss will change the legal rule in an unfavorable direction, it will also harm the reputation of the defendant firm, and therefore may generate business for other firms in the industry." 8 Thus, competing firms may experience a shift in their demand curves to the right because they produce a substitute for a product that is now perceived as more costly or less desirable to consumers. An alternative hypothesis is that competitors suffer negative returns surrounding the date of a lawsuit filed against a competitor.
This would occur if investors view lawsuits against any firm in an industry as likely to increase the likelihood that all firms in the industry will be implicated in future lawsuits, thereby raising costs to all firms in the industry. The lawsuit may also cause the demand curves of competitors Street Journal. A recall is included if it exceeded 50,000 autos for GM, 20,000 for Ford, and 10,000 for Chrysler. The numbers were chosen to roughly approximate the market shares of the firms. 8 Rubin and Bailey (1994), p. 811. to shift to the left as consumers change their preferences for a product that is now perceived as dangerous or unsafe regardless of who actually manufactured the defective good.
Neither Viscusi and Hersch (1990) nor Garber and Adams (1998) 
Event Study Methodology
Event studies dealing with stock market data all rely on the validity of the efficient markets hypothesis. The hypothesis states that the stock market is informationally efficient. This means that security prices reflect all available information. 9 Thus, any new information that affects investors' valuations of a security is captured immediately in the price of the security. In the rest of this section we discuss the event study methodologies used to generate the results. We begin with a description of a methodology that uses dummy variables to capture abnormal returns.
Next we discuss a methodology known as the market adjusted return. We also describe a nonparametric sign test.
4A. The Dummy Variable Method
The use of dummy variables to calculate abnormal returns is common in the law and economics literature. Both Mathios and Plummer (1989) and Hertzel and Smith (1993) R jt = a j + b j MKT t + c j D t + e jt (1) where R jt = the continuously compounded daily rate of return for firm j in period t; MKT t = the continuously compounded daily rate of return on the equally weighted market portfolio;
9 See Fama (1991) for a detailed summary of the efficient markets hypothesis. 10 The traditional market method involves regressing a firm's return on the market return over a pre-event period to obtain estimates of the regression coefficients. This is accomplished by performing the following regression: R t = c 1 + c 2 MKT t + e t (where R t is the firm's return and MKT t is the market return). The regression coefficients are then used to calculate abnormal returns (AR t = R t -c 1 -c 2 MKT t , where AR t = the firm's abnormal return on day t). 11 Karafiath (1988), p. 353. 12 The estimation period is consistent with the literature. Mathios and Plummer (1989) use 200 days before the event through 50 days after the event. Karpoff and Lott (1993) use 100 pre-event window days and 100 post-event window days. Mitchell and Maloney (1989) estimate their equations over 50, 100, and 150 day intervals and obtain consistent results for each period. Mitchell (1989) uses 253 days before the event. Hersch (1991) and Viscusi and Hersch (1990) both use 70 days days before the event. 13 If fewer than 200 days separate event dates, then we use the same regression coefficients and we add additional dummy variables. For example, suppose events one and two occur on days 300 and 325 respectively and that events three and four occur on days 550 and 575 respectively. In this situation we would use two regression equations. Thus, to obtain coefficients for the first and second events, the regression period would cover day 150 through day 375 with separate dummy variables for the two event dates. Similarly, for the third and fourth events, the regression period would cover days 400 to 625. D t = 1 for days inside the event window, 0 otherwise; and e jt = the disturbance term for security j in period t.
The disturbance term is assumed to be N(0, σ 2 ). The coefficient b j estimates the systematic risk of security j. The coefficient c j is the average abnormal return for the security on each day of the event window.
We examine two different event window lengths. One is three days long, beginning on day t = -1 and ending on day t = +1. We define the event date, t = 0, as the day preceding the appearance of the information in the news media. 14 We chose one very short event window for two reasons. First, many of the event dates involve jury verdicts. Information leakage is unlikely for these types of events because investors do not have access to juries. Second, a short window minimizes the likelihood that other news contaminated the estimates of the abnormal returns. This is particularly important for automobile manufacturers because they are in the news very frequently. Other event studies that involve many events in a relatively short time also use short event windows.
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We also provide results for a ten-day event window beginning on day t = -5 and ending on day t = +4. 16 A benefit of using a wider event window is that it picks up some of the information "leakage" that may occur prior to the public announcement of the event. Including a few days after the announcement date in the event window may also be important because sometimes the full implications of an event are not immediately clear. Thus, the additional days 14 Barber and Darrough (1996) also define day t = 0 as the day before the appearance of the information in the news media. 15 Barber and Darrough (1996) use a two day event window in their examination of auto recalls. Hertzel and Smith (1993) also use a two day event window in their examination of the Pennzoil-Texaco litigation.
16 Jarrell and Peltzman (1985) use a ten-day event window for both their auto results and their drug results. Jarrell and Peltzman do not use a larger window for the automobile firms because it would result in serious event-window overlap problems. They do examine larger windows for the drug firms, but find that ninety percent of firms' abnormal returns occur in the ten days surrounding the event date. Specifically, CAPE(-49,50) = -6.742 percent while CAPE(-4,5) = -6.132 percent. However, CAPE(-29,30) = -5.479 percent is less than CAPE(-4,5). Thus, it does not appear that there is anything to be gained by examining larger event windows.
give investors more time to accurately determine the effect of the event. As indicated above, the downside to a wide event window is that other non-product liability information is more likely to contaminate the abnormal returns.
Since we use a multi-day event interval, results are provided in the form of cumulative prediction errors (CPE). CPEs are derived from the following equation:
where L = the length of the event window (number of days); and c j = the estimated coefficient on the event period dummy in equation (1);
The significance of the CPE for an individual security is tested using the t-statistic for the dummy coefficient (c j ). A test of the reaction of several firms to product liability litigation events requires the determination of additional statistics. The cumulative average prediction error (CAPE) for a group of securities is the average of the individual CPEs. The significance of CAPEs is measured by summing the test statistics for all the individual CPEs and dividing the total by the square root of the number of securities included in the CAPE. We calculate the abnormal change in the value of the firm during the event interval, by multiplying the firm's market value immediately preceding the event window by the abnormal return. Thus, the change in the value of the firm reflects only the information that is made available during the event interval.
4B. Market Adjustment Test
The second method used to estimate abnormal returns is called the market adjustment method. It is the method used by Barber and Darrough (1996) in their reexamination of Jarrell and Peltzman (1985) . The market adjustment test yields results that are well specified and just as powerful as the traditional market model. 17 One of the primary differences between the market 17 Brown and Warner (1985) , p. 12.
adjustment method and the dummy variable method is that the market adjustment method provides a unique abnormal return for every day in the event window while the dummy variable method only provides an average daily abnormal return for the event window. Thus, the market adjustment model permits the researcher to determine the period in which the bulk of a firm's cumulative prediction error occurs.
The abnormal return is calculated using the following equation:
where PE jt = the abnormal return for firm j on date t; R jt = continuously compounded rate of return for firm j on date t; and MKT t = continuously compounded rate of return on the market on date t.
The significance of the abnormal returns is calculated by dividing the event window abnormal return by the standard deviation of the abnormal returns in the estimation period.
CPEs are calculated by simply summing up the daily abnormal returns for a security and the test statistics for CPEs are calculated by summing the t-statistics for the individual days and dividing by the square root of the number of days included in the CPE. CAPEs and their t-statistics are calculated in the same way as under the dummy variable method
4C. Nonparametric Sign Test
In addition to calculating CPEs and their significance, we perform sign tests. The sign tests, which are based on the sign of the abnormal returns, require two assumptions. First, we assume that abnormal returns are independent over time and across securities. Second, we assume that there is an equal probability that an abnormal return has a positive or negative sign (i.e., the probability that the abnormal return is negative equals 0.5). The test determines whether the percentage of abnormal returns that are negative (or positive) is significantly different from 50 percent. The test statistic is standard normal with mean zero and variance one and is derived from the following formula:
where N = the total number of abnormal returns; and N -= the number of abnormal returns that are negative.
Data Set Construction
We constructed the data set of events from After finding a case using the search commands listed above, we performed an individual search for each case in order to discover the initial news article mentioning the alleged product problem.
For example, for a news article dealing with a legal problem involving Eli Lilly's Prozac, we would perform a very broad search such as "Prozac and Eli Lilly." Broad searches such as these often yielded over one hundred articles used to find the initial event date. 
Results for the Automobile Firms
The search for product liability related events yielded a total of 44 initial "bad" events for the automobile firms (Chrysler, Ford, and General Motors). We define initial "bad" events as those that involve the release of negative news about a product problem for the first time. We placed the events into one of the following event categories: filing, losing, and uphold. Filing and losing events are simply event dates for which the initial publication of news about the product problem involves, respectively, the filing of a lawsuit or the loss of a lawsuit. The data set contains 15 filing events and 25 losing events. The uphold events are cases for which we did not find an event date for the case filing or the verdict. All uphold events involve negative news for the firms (i.e., none of the uphold events deal with a verdict that was favorable to the firm being upheld). The data set contains four uphold events.
We Jarrell and Peltzman (1985) , Hoffer, Pruitt, and Reilly (1988) , and Barber and Darrough (1996) all confine their data set for automobile competitors to firms engaged in automobile assembly.
The event dates of greatest importance are the filing dates because these dates are earlier in the litigation process than losing and uphold events. Thus, filing dates are the "cleanest" because they are the least likely to have been contaminated by prior information. If the filing event dates are clean, we can expect a negative impact on the value of a firm surrounding the filing of a lawsuit. This is in part because the filing of a lawsuit indicates that plaintiff attorneys believe that a favorable verdict is sufficiently probable to justify what is often a substantial investment. When interpreting the results for the losing and uphold events, one must keep in mind that there may be significant information leakage prior to the event date. Thus, while one would generally expect an initial losing event date to exhibit negative returns surrounding the announcement of the verdict, it is possible that the market has already incorporated expected damage payments into the firms' valuation.
Results for all 44 individual initial bad events are provided in appendix A. The discussion of the results in the following tables focuses on the aggregate results. 75.00 (1.4142) * = significant at 10%; ** = significant at 5%; *** = significant at 1%
The sign tests for all first party 22 initial events are correctly signed, but insignificant. The sign test for all competitor initial events are significant at the ten percent level under both estimation methods for the three-day event windows. For filing events, despite the small number, the sign test is significant under the three-day market adjustment test. Under every test for the first party filing events at least 60 percent of the observations are negative. Three of the competitor filing event tests are also significant. None of the tests for the losing events or uphold events are significant and several of the losing event tests are incorrectly signed. Table 6 .2 summarizes general results for initial bad events across all firms for the two methods of calculating abnormal returns. 22 The results for first party events include only CPEs for firms directly involved in a suit. The CAPEs for all initial bad events are correctly signed, but insignificant. The more interesting results are found when the CAPEs are broken down by event type. The CAPEs for first party filing events are significantly negative for both tests and both windows with CAPEs ranging from -1.77 percent to -2.38 percent and t-statistics ranging from -1.90 for the ten-day dummy test to -3.32 for the three-day market adjustment test.
The CAPEs for first party losing events are insignificant and incorrectly signed. The positive sign on many of the CAPEs could indicate that investors expected a larger damage award. Thus, the announcement of the verdicts could actually be good news from investors' perspectives. In the alternative, the results could indicate that for losing events, investors have already discounted the expected damage awards. The CAPEs for the uphold events are also insignificant, though correctly signed. Again, this could indicate information leakage. 24 The results for the losing events confirm the findings of Garber and Adams (1998) . More importantly, however, the significant results for the filing events indicate that Garber and Adams examined the wrong events and their finding of no significant effect on firms as a result of product liability lawsuits was due to this error.
Competitors also exhibit significant negative abnormal returns surrounding filing announcements under both tests and for both windows with t-statistics ranging from -2.10 for the ten-day dummy test to -3.70 for the three-day market adjustment test. Thus, it appears that the filing of a lawsuit exerts a negative externality on competitors. This lends support to the notion that investors may be more worried about the possibility of the competitors being sued than they are encouraged by any potential competitive advantage the competitors may have acquired as a result of the sued firm's misfortune.
To determine when the firms experience the bulk of their negative returns, we create plots of the daily CAPEs for days t = -5 to t = +4 under the market adjustment model.
The plot for the filing events illustrates a stark contrast from the plot for all initial bad events and the plot for losing events. The plot for the filing events shows a definite drop surrounding the event date while the plots for all initial events and losing events remain relatively stable. The plots clearly indicate that the market views initial filing events much differently than initial losing events. Table 6 .3 provides the average change in the value of firms and competitors surrounding the filing of a lawsuit. .44m * = significant at 10%; ** = significant at 5%; *** = significant at 1% All figures are in 1995 dollars. 25 The asterisks indicate the significance of the average changes in firm value. They correspond to the significance of the CAPEs listed in Table 6 .2. as much as the value of the firm facing the lawsuit for both tests under the ten-day window.
Total industry losses as a result of a lawsuit filing range from 638.47 million dollars to 1.43 billion dollars. The average of the four estimates for industry losses exceeds one billion dollars.
The estimate for the ten-day market adjustment test is the best estimate because it is based on CAPEs for the firms and their competitors that are both significant at the one percent level.
Thus, the best estimate indicates that the automobile industry loses an average of almost 1.50 billion dollars whenever a firm faces a new liability problem.
Do capital market losses exceed out of pocket costs? This is a difficult question to
answer because insufficient data exists to exactly determine the out of pocket costs for every filing event. However, reliable data does exist for estimating the out of pocket costs that Ford experienced as a result of the Pinto litigation. We chose the Pinto because this episode has been well studied in the literature and information about this automobile is widely available. Thus, a generous estimate of out of pocket costs associated with the Pinto should provide an adequate upper bound for out of pocket costs.
A total of 219 people died in Pintos in an accident where a fire was also present. 26 We do not have an exact figure for the number of non-fatal burn victims in Pinto fires, but it is likely to be similar to the number of deaths. We base this statement on a report by Ford in 1978 that it was aware of 21 fatalities and 23 burn injuries, while at the same time, the National Highway 31 Furthermore, in those cases in which punitive damages are awarded they are very often reduced or eliminated on appeal. The 310.6 million dollar figure is likely too high for three reasons. First, the figure assumes that every person burned or killed in an accident involving a Pinto fire sues. Second, the estimate assumes that every plaintiff wins his suit or receives money in a settlement. 32 Finally, the figure does not take into account the fact that damage payments are deductible business expenses. Thus, the overall damage figure should be reduced by the amount that is saved in taxes. Assuming a marginal corporate tax rate of 40 percent, the expected post-tax out of pocket costs amount to only 186.4 million dollars. 33 An 27 Birsch and Fielder (1994) upper estimate of the cost of recalling the cars is 93.5 million dollars. 34 Including the post-tax costs of the recall, out of pocket costs rise to 242.5 million dollars.
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The upper bound estimate for damages associated with the Pinto litigation very nearly approximates the estimated loss in market value of the automobile firms surrounding filing events for the three-day event windows under both the dummy and market adjustment tests (276.5 and 310.6 million dollars respectively). However, the 242.5 million dollar figure falls short of the estimated change in value of the firms for the ten-day window (450.1 and 499.2 million dollars for the dummy and market adjustment tests respectively). Furthermore, the estimate for out of pocket costs falls significantly short of all estimates of changes in the value of industry as a whole (ranging from 638.5 to 1,431.4 million dollars).
One possible explanation for such an industry effect greatly in excess of the upper bound for damage payments is that investors worry that since automobile models have many design aspects in common, a suit over a problem with one model is easily translatable to another model.
The data set indicates that there is some support for the notion that once a firm is sued for a particular product flaw, similar lawsuits are filed involving other makes and models. For example, after Ford was sued for deaths occurring in Pinto fires, similar lawsuits involving vehicular fires were filed with respect to four other models in the data set of initial events.
Similarly, four of the initial events involve allegations of brake defects on various models. This could explain not only the significant losses suffered by competitors, but also may explain any 34 Birsch and Fielder (1994) , p. 5. The figure is adjusted for inflation. 35 The figure ignores higher insurance premiums as a potential out of pocket cost. excess losses that firms suffer with respect to their own lawsuits, since other models of the target firm may also involve the same problem. Thus, the reason that the industry as a whole suffers losses in excess of out of pocket damages with respect to an individual model may be attributable to the fact that the all firms use a similar design in many models.
The finding that firms suffer capital market losses roughly equivalent to a worst case scenario stands in contrast to the literature on the effect of regulatory events. Jarrell and Peltzman (1985) find that automobile firms may suffer capital market losses surrounding the announcement of recalls as much as ten times as great as the out of pocket costs; Rubin et al.
(1988) also find losses much larger than expected costs of CPSC recalls. Thus, it appears that the capital market responds more accurately to private sector than to public sector initiatives.
Alternatively, it may be that capital markets anticipate that consumers will punish firms more for government mandated recalls than for private lawsuits. This would in turn imply that the market does not place much faith in the ability of private lawsuits to detect undesirable behavior of firms. This would be consistent with a view that product liability litigation is more a form of rent seeking than an efficient method of punishing firms that do not honor their implicit agreements.
Discussion of Drug Data, Methodology, and Results
The data set for pharmaceuticals includes 40 products and 35 firms. Six products were omitted because CRSP returns are not available for the firms involved. 36 Two other products were omitted because publicity surrounding their alleged defects was available prior to the data collection period. 37 The data set covers a wide range of products including contraceptives, breast 36 The products are butazolidin (an arthritis drug), advil, sudafed, an anti-nausea patch, parlodel, accutane (an acne drug). CRSP returns are not available because the manufacturer is either a foreign firm or is not traded publicly in the United States. 37 The drugs excluded due to prior publicity are enovid and thalidomide.
implants, antibiotics, painkillers, anti-depressants, nutritional formulas, and pacemakers. No firm is involved in problems with more than six different products. For each product we collected the initial event related to a potential product problem. The data set includes observations for 62 initial bad events. 38 In 38 cases, the initial bad event is a filing event. In nine cases, the initial bad event is a firm losing event. In one case, the initial bad event is an upholding of an adverse verdict. In the other 14 cases, the initial bad event consists of a pre-suit announcement. We include pre-suit events as a category because problems associated with drugs are often publicly announced well before any lawsuits are filed or lost. The abnormal returns surrounding a filing event are not likely to capture the true costs of a potential products liability problem if information about the problem was previously released. Investors realize that the probability that a firm will face liability for a product increases dramatically if the product is associated with medical problems prior to the filing of a lawsuit. Consequently, much of the true costs of product liability lawsuits are incurred surrounding the pre-suit announcement.
We use an industry portfolio to determine the effect of lawsuits on the value of 38 The data set does not overlap much with Jarrell and Peltzman's data set. Our data set includes only five of their 26 products. One reason is that twelve of their drug recalls were reported in the Food, Drug and Cosmetic Reporter, but not The Wall Street Journal. Another three products involved firms for which CRSP data were not available. Finally, some of the recalled drugs in their sample were recalled before the batch of the product before it hit store shelves. 92.86 ***(3.2071) * = significant at 10%; ** = significant at 5%; and *** = significant at 1%
At least 61 percent of all initial information events are negative under the four tests. In addition, all four figures for all initial information events are significant at the ten percent level or better.
All the tests for the filing and losing events are insignificant while all the tests for the pre-suit events are significant at the one percent level. In fact, at least 13 out of 14 pre-suit events are negative under all four tests. The lack of significance for the filing and losing events indicates that the market may have incorporated the information about these product problems before the newspaper articles were published. Table 7 .2 provides summary statistics for the results reported in Appendix B. The weighted figures in the table treat lawsuits involving more than one firm as only one observation.
For example, if one suit named three firms, we average the abnormal returns for the three firms and use the average as one observation to avoid giving excess weight to one lawsuit. In addition, the unweighted figures are heavily influenced by the DES lawsuits, which comprise approximately 20 percent of the unweighted figures. As the table illustrates, the use of weighted or unweighted figures generally does not affect significance levels. -0.00365 (-0.29027) * = significant at 10%; ** = significant at 5%; *** = significant at 1%
The weighted CAPE for all initial bad events is significant at the one percent level under both tests and both window lengths. 40 The negative returns range from -3.569 percent for the ten-day dummy variable test to -4.407 percent for the three-day dummy variable test. The weighted CAPEs for pre-suit events are much higher ranging from -8.971 percent for the ten-day dummy variable test to -11.528 percent for the three-day dummy variable test. All four weighted CAPEs for pre-suit events are significant at the one percent level. The weighted CAPEs for filing events are much lower than the pre-suit CAPEs. CAPEs are significant only for the three-day dummy variable test (-1.050 percent) and three-day market adjustment test (-0.859 percent). The weighted CAPEs for the losing events fall even lower, ranging from +0.46 percent for the ten-day dummy variable test to -1.16 percent for the three-day market adjustment 39 There are fewer weighted all initial events than the sum of the weighted pre-suit, filing, and losing events because sometimes different firms are subjected to different types of initial events for a particular problem. For example, Dow Corning lost a breast implant suit on 12-10-91. However, the first time that a news article linked Bristol-Myers Squibb to potential liability for breast implants was on 1-7-92. Thus, for breast implants, one firm faced an initial losing event while another faced an initial pre-suit event. For the weighted statistic for all initial events, the individual CPEs are averaged; but for the weighted pre-suit and losing events, each firm's CPE is included in the proper category. 40 The discussion of the results focuses on the weighted statistics for the reasons stated immediately before the table.
test. None of the weighted test statistics for losing events are significant. Depending on the abnormal return estimate used, the abnormal returns surrounding weighted pre-suit events are 7 to 13 times greater than the abnormal returns surrounding weighted filing events and 10 to 25 times greater than the abnormal returns surrounding weighted losing events. 41 These results indicate that information leakage is likely for both the filing and losing events even though the event dates represent the first time that information about the problem is published in the news media. 42 In addition, the abnormal returns surrounding the filing events are larger on average than the abnormal returns surrounding losing events. Thus, there appears to be more information leakage for initial losing events than for initial filing events.
We screened the event windows for unrelated negative news stories. We found 11
instances where other unambiguously negative news was released during the event window.
Excluding these event dates does not affect the significance of any statistics and the exclusion of the contaminated events actually improved the results. Therefore, we keep all the contaminated event windows in the data set.
The following plots illustrate the daily CAPEs for the market adjustment tests.
The plots are fairly flat in the days preceding the event date indicating the absence of information leakage in the days leading up to the event date. 43 A comparison of the plots illustrates the dramatic difference between the impact of the pre-suit events and the filing and losing events. Table 7 .3 shows the reaction of an equally-weighted portfolio of drug firms to the initial bad news events of their competitors.
43 Jarrell and Peltzman (1985) base their analysis of the drug firms on a ten-day window. They examine larger windows, but find that 90 percent of firms' abnormal returns occur in the ten days surrounding the event date. 0.01168 *(1.81627) * = significant at 10%; ** = significant at 5%; *** = significant at 1%
The industry portfolio reacts positively to bad new events that affect competitors. For all initial events (weighted), the portfolio experiences a statistically significant CAPE for both the three-day (+0.274 percent) and ten-day (+0.646 percent) market adjustment tests. The portfolio CAPE is significantly positive (1.349 percent) for weighted pre-suit events and weighted losing events (1.168 percent) under the ten-day market adjustment test. The results clearly indicate that investors believe that drug firms benefit from the misfortunes of their competitors.
These results stand in stark contrast to the results for the automobile firms. The automobile firms experience significantly negative returns when a competitor is sued. One potential explanation is that automobile manufacturers make products that are often much more similar than the products of competing drug manufacturers. For example, if an automobile manufacturer is sued because of a design defect associated with brakes, investors may believe that the likelihood of competitors being sued over brakes increases because all automobiles are equipped with brakes. However, if a drug firm is sued over its contraceptive, investors may believe that consumers are likely to switch to the products of competitors that are completely different. Contraceptives and other pharmaceuticals come in many different forms; consequently, bad news for one design may be good news for other designs. Of course, lawsuits against a drug firm may also lead to a general fear of more lawsuits in the industry as a whole, but the results indicate that potential substitution effects may outweigh this effect. Table 7 .4 shows statistics for the average change in the value of firms surrounding initial events. One must keep in mind that the true social costs are lower because of the significantly positive abnormal returns exhibited by the industry portfolio surrounding the event dates. +158.65m * = significant at 10%; ** = significant at 5%; *** = significant at 1%; All figures are in 1995 dollars.
The figures of importance are the results for the pre-suit events because only the pre-suit events are generally significant. The eight figures for the weighted and unweighted estimated change in the value of the firms surrounding pre-suit events fall within a fairly narrow range (-492.6 million dollars to -641.4 million dollars). Do drug firms experience capital market losses in excess of estimated damage payments?
Based on estimates of the upper bound for out of pocket damage payments found in Table 7.5 45 , it appears that the capital market losses very nearly approximate the estimated upper bound for damage payments. 44 The asterisks refer to the significance of the CAPEs provided in Table 7 .2. 45 Table 7 .5 is reproduced in Appendix D with footnotes describing the sources of all figures and the method of computing the damage payments. The estimate for average out of pocket costs for all products for which data are available (Average-1) indicates that firms suffered losses ranging from 7.9 to 17.5 billion dollars (or 4.7 to 10.5 billion dollars post-tax). However, if the estimated damages for Carter Wallace's Felbatol and Medtronic's pacemaker are excluded, the estimate for out of pocket costs falls (Average-2) to 741.7 to 998.7 million dollars (or 445.0 to 599.2 million dollars post-tax). We think that Average-2 is a better estimate than Average-1 because it is almost impossible to believe that Medtronic paid 83 billion dollars in damages and Carter-Wallace paid upwards of 116.7 billion dollars. The basis for this statement is that Medtronic had a market capitalization of approximately 3.1 billion dollars immediately before the event. Similarly, Carter Wallace had a market capitalization of only 557.5 million dollars immediately before the event. The CarterWallace and Medtronic lawsuits were also brought in jurisdictions that permit users to sue even in the absence of present harm. Thus the lawsuits involving Carter-Wallace and Medtronic include everyone who has used the product even if the product has no negative effects on the consumer. These users are highly unlikely to collect significant damage payments. As stated earlier, estimates for capital market losses ranged from 492.6 to 641.4 million dollars and the estimate for average post-tax (Average-2) damage payments ranges from 445.0 to 599.2 million dollars. The figures are strikingly similar and indicate that investors may assume a worst case scenario upon learning of a potential problem with a drug product.
Conclusion and Implications for Further Research
Viscusi and Hersch (1990) and Garber and Adams (1998) are the only papers to consider the stock market effects of product liability litigation. Their treatment of the subject is incomplete and this paper fills many gaps in the literature. The primary contribution of the research is the estimation of the costs to manufacturers of product liability litigation. Contrary to the findings of Garber and Adams, the results indicate that lawsuits do have a statistically significant negative effect on the value of firms. Garber and Adams erred in examining verdicts; it is the announcement of a problem or the filing of a lawsuit that leads to losses. This result holds across industries.
Another important result is the determination of the effects that product liability lawsuits have on the competitors of the firms facing the lawsuits. The question of whether the effects are positive or negative was previously unanswered. The results indicate that the effects on competitors can be either positive or negative depending on the industry. One possible explanation is that investors may view the products of automobile firms as much closer substitutes, indicating that similar lawsuits may more easily be brought against competitors, than is true of pharmaceutical firms.
A third contribution relates to the reputation costs of product liability lawsuits to the firms directly involved in the suit. Neither Viscusi and Hersch nor Garber and Adams adequately address this issue. The results indicate that firms facing lawsuits for their products suffer capital market losses approximately equal to a worst case scenario associated with the litigation. Thus, we cannot definitively conclude that individual firms suffer reputation costs as a consequence of product liability lawsuits. Since studies of government mandated recalls have uniformly found losses greater than the costs of the recalls, this evidence indicates that the market puts more credibility on the ability of government agencies to detect firm cheating than on the ability of private lawsuits to detect such cheating.
This research raises several questions. First is the explanation for the difference in the automobile and pharmaceutical industries of the effects on competitors of lawsuits. Further analysis of this issue would be appropriate. Second, we have in some cases attempted to measure the costs to the firm of the sequence of litigation that could be expected to follow the lead case. However, a more accurate measure of these costs would be useful. Third, while we have examined two industries where product liability is common, extensions to additional industries would also be useful. Since effects of litigation on the value of firms appear to be real and significant, further examination is clearly warranted. 46 Some of the firms involved in lawsuits are units of another firm. In these cases we also provide the name of the parent corporation in parentheses. Since the subsidiaries are not traded independently, the results are derived from the returns of the parent companies.
